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There is considerable interest in developing com-
mon, uniform, and comprehensive approaches to rep-
resenting medical information, including the essential
details of observation, diagnosis, and patient manage-
ment. In this issue of the Journal, we present three
papers that address current research topics in this area,
drawing on techniques from cognitive science while
addressing issues that arise in medical language pro-
cessing. A wide range of problems in developing uni-
form representational schemes has been documented.
These include the inability of available standardized
vocabularies to meet diverse biomedical needs, diﬃ-
culties in reaching consensus on content and structure
of standardized terminologies, and debates among
proponents of structured and less structured ap-
proaches. The papers oﬀered here explore the meth-
odologies derived from cognitive psychology, providing
insight into the coding of medical information by both
human beings and machines.
The papers were originally prepared for oral presen-
tation at an invitational workshop organized by the
International Medical Informatics Association (IMIA)
in Phoenix, Arizona in December 1999. IMIA has a
variety of working groups that hold meetings and
workshops to address major challenges for the ﬁeld of
informatics [1]. It is instructive to note how it was that
these papers on cognitive science appeared in a meeting
of IMIA’s Working Group 6 (WG6), the mission of
which is to provide regular forums for dialogue and
collaboration on natural language processing and con-
cept representation to support health care applications.
WG6 was formed under the leadership of Dr. Roger
Cote in 1981 and charged with: (1) reviewing health data
nomenclature and classiﬁcation needs for the global
community; (2) evaluating information processing
technology in meeting these deﬁned needs; and (3) rec-
ommending methods for future classiﬁcation and no-
menclature systems.
Over time, the working group added natural lan-
guage processing and medical concept representation to
its domain, reﬂecting the leadership of its second chair,
the late Dr. Jean-Raoul Scherrer. Dr. Scherrer was the
ﬁrst to promote actively the importance of cognitive
approaches in the working group’s activities [2], and
this tradition was continued and enhanced under the
next chair, Dr. Christopher Chute. The cognitive sci-
ence session at the Phoenix meeting gave this area a
new prominence that these papers now bring to the
general biomedical informatics community through
their publication in the Journal of Biomedical Infor-
matics.
The ﬁrst paper, by the eminent psychologist Professor
Walter Kintsch from the University of Colorado, in-
troduces latent semantic analysis (LSA), a machine
learning method for representing the meaning of words,
sentences, and texts. Several applications of LSA to
educational software are described, demonstrating the
ability of LSA to compare the content of texts quickly,
such as an essay written by a student and a target essay.
The paper suggests the potential of these methods for
medical applications, where an LSA-based software tool
is sketched for machine grading of clinical case sum-
maries written by medical students.
The second paper deals with reengineering the orga-
nization of health information in the context of an
electronic medical record system (EMR). Written by
Professor Vimla Patel from Columbia University and
her Canadian colleagues, Professors Jose Arocha and
Andre Kushniruk, this paper examines knowledge or-
ganization and reasoning strategies involved in physi-
cian–patient communication and considers how these
cognitive activities are aﬀected by the use of computer-
based tools and, in particular, electronic medical record
(EMR) systems. The studies show that the open-ended
nature of the traditional physician–patient interaction
allows physicians to capture patients’ beliefs whereas
computer-based patient record technology can lead to a
loss of this relevant information. The study suggests that
designers of electronic medical record systems should
aim to capture information relevant to the patient’s
comprehension of their medical problems in order to
support eﬀective communication among physicians and
their patients.
The third paper, by Professor Jiajie Zhang of the
University of Texas in Houston, describes the repre-
sentation of health concepts from a cognitive science
perspective. He reviews, analyzes, and compares the
major controlled medical vocabularies developed in
medicine, and the major theories of concept represen-
tations developed in cognitive science. The paper ex-
plores the diﬀerences between controlled medical
vocabularies that are designed as external artifacts and
the internalized mental concepts that are used for rea-
soning and decision making. The analyses suggest that
controlled vocabularies should be designed with sys-
tematic considerations of the cognitive structures and
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processes of the users to assure that they are usable by
people as well as by machines.
Empirical research indicates that variability in human
performance is much greater than is often realized or is
reﬂected in the design of biomedical information sys-
tems [3]. A related challenge is how best to develop
concept-coding schemes that are realistic, automated,
and meet the needs of system users. Based on theoretical
perspectives and research emerging from the domain of
cognitive psychology, these three papers describe foun-
dational studies and methods that elucidate mechanisms
underlying the comprehension and application of bio-
medical concepts. We trust that they will provide useful
foundational perspectives for future work by readers of
the Journal.
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